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SPECIFICATION 

1. TITLE OF THE INVENTION 

DISPLAY SYSTEM 

2 . CLAIMS 

1. A display system comprising: 
a display unit; 

a first means for indicating the adjustment of display 
density in which images are to be displayed by the display unit; 

a second means for specifying a display density; 

a third means for determining set density data on the 
output results from the first and second means; and 

a fourth means for setting a display density for the 
display unit on the basis of the set density data. 

3. DESCRIPTION OF THE INVENTION 
[Field of Industrial Application] 

The present invention relates to a display system capable 
of adjusting the density of displayed images. More 
particularly, the present invention relates to improvements in 
the adjustment of the density of images displayed by a display 
system provided with an input keyboard. 

[Description of the Related Art] 

A known display system adjusts the density of an image 
displayed by a display unit by adjusting a bias voltage applied 
to the display unit by a variable resistor. Therefore, the 
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display system needs a space for holding the variable resistor. 
Thus a small display system, such as a small pocket calculator, 
a hand-held computer or a small TV receiver, has a problem in 
using a space effectively, 

[Problem to be Solved by the Invention] 

Accordingly, it is an object of the present invention to 
provide a display system including a display unit and capable 
of easily adjusting the density of an image displayed by the 
display unit without using a variable resistor and of solving 
problems in conventional display systems. 

[Means for Solving the Problem] 

To achieve the object, the present invention provides a 
display system including a display unit, a first means for 
indicating the adjustment of display density in which images 
are to be displayed by the display unit, a second means for 
specifying a display density, a third means for determining set 
density data on the output results from the first and second 
means, and a fourth means for setting a display density for the 
display unit on the basis of the set density data. 

[Operations ] 

According to the present invention, special keys of a 
keyboard including numeric keys are assigned respectively to 
display densities, the special keys are depressed together with 
a specified key other than the special keys to achieve the 
adjustment of display density. For example, the numeric keys 
for greater numerals are assigned to higher display densities, 
respectively, and display density can be easily adjusted by 
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selectively operating the numeric keys without using a variable 
resistor which is needed by conventional display systems . Thus 
the display system of the present invention can be built in 
compact construction. 
[Embodiments ] 

the present invention will be described in detail with 
reference to the accompanying drawings. 

Fig. 1 shows a display system in a preferred embodiment 
according to the present invention. There are shown in Fig. 
1, a keyboard 1, a central processing unit (CPU) 2, a ROM 3 
storing data shown in Fig. 2, a brightness control circuit 4, 
a display unit 5, such as an LCD. 

The keyboard 1 is provided with customary keys including 
alphanumeric keys aN, a space key SK and a code (code) key CK. 
One of the numeric keys ( 1 ) to ( 4 ) and the code key CK are 
depressed simultaneously to adjust display density. For 
example, the numeric key (1) is used to specify the lowest 
density and the numeric key (4) is used to specify the highest 
density. 

Brightness data EO , El , E2 and E3 are recorded at locations 
x, x+1, x+2 and x+3 pf the RP , 3. 

As shown in Fig. 3 by way of example, the brightness 
control circuit 4 includes a latch 8 for latching the data EO 
to E3 read from the CPU 2 , a decoder 6 for decoding data provided 
by the latch 8, and a driving bias generator 7 for generating 
driving biases corresponding to decoder output data EO ' to E3 ' 
provided by the decoder 6 . The driving bias generator 7 
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includes inverting gates 71 to 74 for receiving the decoder 
output data EO ' to E3 r f and resistors Rl to R7 for determining 
driving biases between a source voltage +V and inverter outputs 
provided by the inverting gates 71 to 74. 

The ROM 3 stores programs for controlling the CPU 2 . Fig. 
4 shows a brightness control procedure by way of example. 

Referring to Fig. 4, the CPU 2 waits for a code key input 
to be entered by operating the code key of the keyboard 1 in 
step SI. When the code key input is entered in step SI, the 
CPU 2 makes a query to see if any one of the numeric keys (1) 
to (4) has been depressed. 

If the response to the query made in step S2 is affirmative, 
the CPU 2 searches the ROM 3 shown in Fig. 2 for brightness 
control data in step S3. 

The keys (1) to (4) are assigned beforehand to brightness 
control data EO, El, E2 and E3, respectively. For example, when 
the code key and the numeric key keys (1) are depressed 
simultaneously, the CPU 2 reads the brightness control data EO 
from the location at the address x and gives the brightness 
control data EO to the brightness control circuit 4 in step S4 . 

Then, the brightness control circuit 4 decodes the 
brightness control data, namely, one of the brightness control 
data EO to E4, received from the CPU 2 and selects one of the 
inverting gates 71 to 74 corresponding to the decoded data, 
namely, one of the decoded data EO ' to E3 ' . The inverting gate 
71 is selected when the brightness control data EO is read. Then 
voltages determined by a voltage dividing circuit including the 
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resistors Rl and the resistors R5 to R7 are given as driving 
biases VI to V4 to the display unit 5. Thus the brightness 
control circuit 4 selects one of the inverting gates 71 to 74 
according to the read one of the data EO to E3 to set a driving 
bias . 

Although this embodiment uses the code key for density 
setting, any suitable key may be used instead of the code key. 
A display density can be determined by the combination of an 
optionally specified key and the numeric key. The numeric keys 
other than the numeric keys (1) to (4) may be used. Letter keys 
or specific function keys may be assigned to display densities 
instead of the numeric keys. 

Although the display system in this embodiment uses the 
LCD as the display unit and controls the driving bias to be 
applied to the LCD, the present invention is effectively 
applicable to various display units other than the LCD. For 
example, plasma discharge voltage applied to a plasma display 
and driving voltage applied to the electron guns of a CRT display 
can be set by depressing two kinds of keys in combination. 

[ Effect of the Invention ] 

As apparent from the foregoing description, according to 
the present invention, display density can be controlled by 
assigning keys, such as numeric keys, of the keyboard 
respectively to display densities and simultaneously 
depressing one of the keys in combination with a special key. 
For example, since higher display densities can be selected by 
depressing the numeric keys for greater numerals, respectively. 
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display density can be easily adjusted by selectively operating 
the numeric keys without using a variable resistor which is 
needed by conventional display systems . Thus the display 
system of the present invention can be built in compact 
construction . 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig . 1 is a block diagram of a display system in a preferred 
embodiment according to the present invention; 

Fig. 2 is a view of assistance in explaining a ROM included 
in the display system; 

Fig. 3 is a circuit diagram of a brightness control 
circuit; and 

Fig. 4 is a flow chart of a control procedure to be carried 
out by the display system in the foregoing embodiment . 

1 ... Keyboard 

aN . . . Alphanumeric key 
CK ... Code key 
SK ... Space key 

2 ... Central processing unit 

3 . . . ROM 

4 ... Brightness control circuit 
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Fig. 1 

Keyboard 1, Brightness control circuit 4, Display unit 5 
Fig. 2 

7 H \y7s . . . Address , 
Data 

Fig. 3 

Brightness display circuit 4, Display unit 5, Decoder 6, 
Driving bias generator 7, Latch 8 
CPU2 cfc 0 ... from CPU 2 



Fig. 4 



START 



SI 



Has the code key been depressed? 



S2 



Has the numeric key depressed? 



S3 



Search the ROM for brightness control data 



S4 



Give the brightness control data read from the ROM 3 to 



the brightness control circuit 4 



END 
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